Japan Industrial Safety and Health Association,
Occupational Exposure Limits (OELs) for Chemical Substances
Ethylidene norbornene [ CAS No. 16219-75-3 ] is a white to colorless liquid (boiling point 148 , vapor pressure 560 Pa (20 )) with a characteristic odor used for the production of automobile synthetic rubber products, ethylene propylene diene methylene linkage. The OEL-Mean of 2 ppm (10 mg/m 3 ) is proposed based on the results of animal experiments 1) . In the 14-week inhalation exposure experiment (5 to 150 ppm) with Fischer 344 rats, swelling and crust formation around the eyes were observed in the female group of 5 ppm or more, and the effects on the thyroid gland (e.g., follicular colloid reduction, hypertrophy, and hyperplasia of follicular epithelial cells, etc. ) was observed in the group of 25 ppm or more in males and females. Although the implantation rate and the fertility rate decreased in animals and the incidence of skeletal mutation of the three species of pediatric animals was increased, these effects were observed at concentrations where an increase in the relative weight of the liver to the mother was observed. Thus, we propose the Group 3 for reproductive toxicity 3 ) as OEL-M for ethyleneimine based on the results that observed effects such as bronchitis and liver and renal denaturation in a rat inhalation experiment 3, 4) of 10 mg/m 3 (5.7ppm) for 4 hr/day and 1.5 months, and the reproductive toxicity such as decreases in the pregnancy rate exposed to 10 mg/m 3 of ethyleneimine among pregnancy rats 4) . The skin absorbency, a carcinogenic classification (Group 2B), and a genotoxicity classification (Group 3) remains the same.
Benomyl [CAS No.17804-35-2] is a carbamate fungicide broadly used for rice, wheat, fruits, vegetables, and flowers, among others, and benomyl wettable powder and benomyl-tiuram wettable powder are registered pesticides in Japan. Benomyl is a white crystalline solid (melting point: 140 with decomposition, vapor pressure: 5.0× 10 -6 Pa or lower [25 ] ) and is unstable in water. After decomposition, benomyl is converted to carbendazim (metabolite). The OEL-M of 1 mg / m 3 for benomyl is newly proposed based on the results of a 90-day noseonly inhalation toxicity study in Sprague-Dawley rats (10, 50 and 200 mg/m 3 ) 5) , in which olfactory-epithelial degeneration was observed in the 50 mg/m 3 and higher groups in male and in the 200 mg/m 3 group in female. In addition, we propose the classification of benomyl into the second group of both skin sensitization and reproductive toxicity from the results of the animal experiments. Furthermore, since the exposure level below the OEL still requires caution according to an experimental result using pregnant female rats, we notify "#" indication for benomyl to call for attention 6) . 2,3-Epoxypropyl methacrylate (Glycidyl methacrylate, GMA) [CAS No. 106-91-2] is a colorless liquid with a characteristic odor (boiling point 189 , vapor pressure of 0.42 kPa at 25 ) that reacts violently with strong acids, strong bases, and strong oxidants with the generation of fire hazard. It is used mainly as a raw material in the manufacture of acrylic resin, diluent of epoxide-based adhesive, stabilizing agent of polyvinyl chloride, ionexchange resin, and binder of printing ink. The results of carcinogenicity and genotoxicity studies suggested a possible non-threshold carcinogen for rodents. However, because there is no available scientific knowledge of carcinogenicity in humans, assessing a dose-response relationship in human as a non-threshold carcinogen admits to large uncertainty. Therefore, the JSOH proposes 0.01 ppm (0.06 mg/m 3 ) as the OEL-M for GMA, according to the dose-dependent pathological changes in olfactory and respiratory epithelia in the nasal cavity at concentrations of ! 0.6 ppm in the results of 2-year inhalation studies of B6D2F1/Crlj mice (0.6-10 ppm) 7) . In the assessment, an uncertainty factor for the severity of carcinogenic effect was taken into account. There was sufficient evidence in rats and mice of the carcinogenicity of GMA. The carcinogenicity classification is proposed as Group 2A. In the evaluation, it was taken into account that GMA is mutagenic in a wide range of in-vivo and in-vitro test systems. The OEL-M was set based on the non-carcinogenic effects. Thus, ψ notation is indicated for attention message. Skin absorption notation is indicated and skin occupational sensitizer classification is proposed as Group 2. The reproductive toxicant classification is proposed as Group 3.
Classifications on Carcinogenicity
Regarding the carcinogenicity classification, 2-nitrotoluene is proposed to be a Group 2A carcinogen. The proposed Group 2B carcinogens are vinylidene chloride, quinoline, diazinon, 2,4,6-Trichlorophenol, pyridine, 1-tert-Butoxypropan-2-ol, malathion and β-Myrcene.
The latest OEL recommendations (2018-2019) will appear in the September issue of the Journal of Occupational Health (Volume 60, Number 5). A brief summary of the proposal will be posted on the society's website (https://www.sanei.or.jp/oel-eng) in September.
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